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(57) The system of the invention has particular ap- 
plication to a wide area network (WAN) where call rout- 
ing information often changes in one local area network 
(LAN) (e.g. a switching system) while other LANs (e.g. 
cellular communication systems) are unaware of the 
changes. Because of the heavy flow of traffic in such 
networks, the minimization of administrative traffic data 
is desirable. The invention solves the need for constant 
updating and auditing of the LANs in the WAN. One LAN 
is considered the master LAN for a given parameter and 
contains an accurate directory of administrative data for 
that parameter. Each of the other l>Ns operate on the 
assumption that the administrative or directory informa- 
tion it contains is correct. If this assumption is wrong for 
a particular parameter and a LAN contains incorrect in- 
formation, in response to a communication to or from 
the LAN, the system: 1) recognizes that the information 
relating to the parameter is incorrect; 2) determines the 
correct information and completes the communication 
based upon the correct inforrhation; and 3) updates the 
LAN with the correct information from the master LAN 
such that the next time the same communication is at- 
tempted the LAN has the correct information. In this 
manner, the LANs are updated on a need to know basis 
only after an actual communication is attempted thereby 
eliminating the constant transmission of administrative 
information between the LANs that exists in the prior art 
systems. 



FIG, 1 
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Description 

Background of the Invention 

The invention relates, generally, to wide area net- 
works (WANs) that consist of a number or local area net- 
works (LANs) linked together to allow comnnunication 
therebetween and. nnore particularly, to an improved 
method and apparatus for facilitating the exchange of 
administrative information between the LANs to mini- 
mize traffic due to administrative communications. The 
invention has particular applicability in minimizing the 
administrative traffic in a cellular telecommunications 
networks. 

As will be appreciated, a LAN typically includes a 
number of processors linked '.ogether on a path such 
that they can communicate v/.ih one another. A WAN 
cdnsists'bf a nurfi&er of LAMs comrnunicatih"g^iIFr^ 
another over a network such as a public switched tele- 
phone network (PSTN), satellite transmission network 
or the like such that the LANs can communicate with 
one another to transfer information therebetween and/ 
or function in a coordinated manner. 

One common example of a WAN is a cellular tele- 
communications network. The typical cellular telecom- 
munications network consists of a number of cell sites 
where each celt site includes a radio transmitter/receiver 
for communicating with mobile stations located in the 
cell served by that cell site. The cell sites are linked lo 
one another and to a processor or processors on a path 
over which the cell sites and processor(s) can commu- 
nicate with one another. The processor or processors in 
the cellular communications system include a call con- 
trol for identifying mobile stations, assigning radio fre- 
quencies, routing calls and the like as will be understood 
by one skilled in the art. It will be appreciated that the 
typical cellular telecommunications network includes a 
number of these cellular communications systems serv- 
ing different geographic areas. Each cellular communi- 
cation system is linked to a switching system over voice 
trunks that transmit voice signals and a common chan- 
nel signaling network that transmits call control signaling 
information. Each switching system includes linked 
processors that operate in coordination to route calls to 
and from the cellular communications systems, other 
switching systems and customer service lines. In such 
a telecommunications network it is considered that each 
of the cellular communications systems constitute a 
LAN as does each switching system and that these 
LANs fonm part of the cellular telecommunications net- 
work that constitutes the WAN. 

In order for the LANs to properly communicate with 
one another, a directory of destinations or other admin- 
istrative data is distributed to at least one processor in 
each of the LANs. If information in any of these proces- 
sors is incorrect, the LANs will find it difficult or impos- 
sible lo communicate with one another. Therefore, in ex- 
isting WANs the administrative data in alt of the LANs 
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must be updated whenever the information in any LAN 
changes. It will be appreciated that in a telecommunica- 
tions network, the traffic resulting from these updates is 
significant. Moreover most WANs, in addition to the 

s need for updating, perform regular audits of the entire 
WAN to ensure that ail of the LANs are accounted for 
and properly communicating. 

How often these updates and audits are transmitted 
ever the WAN depends on the LAN prctccols. Som.e pro- 

10 tocols send out updates and/or audits every few min- 
utes, others send out these messages every few sec- 
ends. While most WAN users never see these messag- 
es, this heavy flow of traffic over the WAN can cause 
link saturation and/or slow downs. Moreover, messages 

IS between LANs are typically transmitted over a connec- 
tion oriented service such as a public switch telephone 
network (pSTN) where each administrative message is 
transmitted over a usage charged connection. As aTe" 
suit, the constant transmission of administrative mes- 

20 sages not only uses valuable network resources but can 
also be expensive. 

Thus, a problem exists in the art In that the existing 
updating and auditing systems for coordinating the com- 
munication of LANs in a WAN such as a telecommuni- 

25 cations network increases network traffic, utilizes valu- 
able network resources and is expensive. 

Summary of the tnventlon 

00 The invention solves the above-noted problem by 

providing a system in which the constant updating and 
auditing of the l_ANs in a WAN are eliminated. In such 
a system, one LAN is considered the master LAN for a 
predetermined parameter and contains a directory of 

35 accurate administrative data for that parameter. The 
other LANs may or may not have accurate data for that 
parameter, however, each of the other LANs operates 
on the assumption that the administrative or directory 
information it contains regarding that parameter is cor- 
rect. If this assumption is wrong and one of the other 
LANs contains incorrect information regarding the pa- 
rameter, in response to a communication to or from that 
LAN, the system: 1 ) recognizes that the information is 
incorrect; 2) determines the correct information and 

•^5 completes the communication based upon the correct 
information; and 3) updates that LAN with the correct 
information from the master LAN such that the next time 
the same communication is attempted the LAN has the 
correct information. In this manner, the LANs are updat- 

50 ed on a need to know basis only after an actual commu- 
nication is attempted thereby eliminating the constant 
transmission of administrative information between the 
LANs that exists in the prior art systems. The system of 
the invention has particular application to a telecommu- 

ss nications network where call routing information often 
changes in a master LAN (e.g. a switching system) while 
the other LANs (e.g. cellular communication systems) 
are unaware of the changes. Because of the heavy flow 
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Of traffic in such networks, tJie minimization of adminis- 
trative traffic data is desirable. 

Brief Description of the Drawing 

FIG. 1 is a block diagram of a cellular telephone net- 
work incorporating the system of the invention; 
FlGs. 2 and 3 are flow diagrams illustrating the op- 
eration of the system of the invention: 
FIG. 4 is a flow diagram illustrating the further op- 
eration of the system. 

Detailed Description 

The operation of the system of the invention will be 
described with particular reference to the cellular tele- 
communications network shown generally at 1 in FIG. 
-1 . It-is- to-be- appreciated, however.- thafthe 'system" of" 
the invention will operate in WANs other than the illus- 
trated embodiment. For example, the system of the In- 
vention will operate in a land line telecommunications 
network or in a network of personal computers such as 
found in universities or large businesses where the per- 
sonal computers of one entity are linked together in a 
LAN and can communicate with LANs of other entities 
over a WAN. 

Telecommunications network l includes a switching 
system 2 such as an ISDN electronic switching system 
as described in U.S. Pat. No. 4.592.043 issued to Beck- 
ner et al. on May 27, 1 986. Such a switching system can 
be a 5ESS'® switch, described in AT&T Technical Jour- 
nal . Vol. 64, No. 6, part 2, pp. 1305-1564, July/August 
19S5, and manufactured by AT&T The architecture of 
such a switching system includes a communication 
module 4 forming a hub and having a plurality of switch 
modules 6. and an administration module 8 emanating 
therefrom. Each switch module 6 is controlled by micro- 
processor 7 and provides call processing, time division 
switching, and signaling for the lines and trunks to which 
it is connected. Line units 10 provide interface to cus- 
tomer lines that connect to the customer premise equip- 
ment and trunk units 12 provide interface to the trunks 
that connect the other elements of the network such as 
switches. Finally, circuit units 14 provide tones, an- 
nouncements, recorded messages, tone decoding and 
the like. The administration module 8 provides functions 
that can be centralized such as maintenance control, 
craft interface, text and data base management, call 
routing and time slot allocation. The administration mod- 
ule 8 consists of a control unit such as the AT&T 3B2 1 D 
duplex processor 16 and main store memory 18. In 
some switching systems, the administration module is 
assisted by a separate processor that performs some 
administrative functions. The administration module 8 
also includes an input/output processor 20 providing 
communication between the switching system 2 and pe- 
ripheral devices 22 such as terminals, printers and the 
like. Communication module 4 is the hub of the switch- 



10 



15 



20 



25 



00 



35 



ing system and allows communication between the ad- 
ministration module 3 and the switch modules 6. Com- 
munications module 4 consists of a message switch that 
provides the administration module-to-switch module. 
and switch m.odule-to-switch module, message ccmmu- 
nication and a time multiplexed switch providing the 
switch module to switch module and switch module to 
administration module time slot connection for voice and 
data communication and the clock distribution. 

A plurality of cell sites 24 are connected to the 
switch modules 6 of switching system 2 by a multiplicity 
of private facility trunk groups 26 as is known in the art. 
As is known, each cell site can consist of an AT&T Au- 
toplex'® series 2 Intelligent Base Station 2000 or other 
similar device. Each cell site operates over a geographic 
area or cell 23 and communicates with mobile stations 
30 located in its cell via a radio transmitter/receiver as 
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~\s weirkhown." Itis to be under"stood "thaTone^'eTsltels^ 
connected to a plurality of switch modules by one or 
more trunk groups 26. 

Each cell site 24 is also connected with a cellular 
communication system 31 that allocates mobile path re- 
sources including assigning a communication path trunk 
anda radio channel. Forpurposes of illustration, thecel- 
lufar communication system comprises an AT&T Auto- 
plex® System 1000 although any switchable cellular 
communication system may be used. Cellular commu- 
nication system 31 consists of a plurality of cell site 
nodes 32 connected to the cell sites. The cell site nodes 
32 are connected to one another by a duplicated 64 Mb/ 
s bus to form an interprocessor message switch ring or 
common network interface ring 34. Call processing/data 
base nodes 36 (CDNs) are attached directly to the com- 
mon network interface ring 34 by a high speed dual port 
memory and include a processor such as the AT&T 
3Bl5s microprocessor Each CDN 36 is equipped with 
128 Mbytes of physical memory although for most cel- 
lular systems less memory is actually required. An ex- 
ecutive call processor 38. such as the AT&T 3821 D 
computer, is also connected to common network inter- 
face ring 34. The CDNs 36 communicate with executive 
call processor 38. with the cell site nodes 32. and with 
each other by sending and receiving messages over the 
common network interface ring 34. 

In the illustrated configuration, the routine real-time 
intensive call processing functions are distributed 
among the CDNs 36. Each CDN 38 contains a memory 
resident copy of customer in data base 37 for ail sub- 
scribers, and each can handle calls for any subscriber. 
Specifically, each CDN Is responsible for call process- 
ing, audit control, voice channel administration, system 
integrity, automatic message accounting, overload con- 
trol and the like. Executive call processor 38 retains 
overall executive control of the system although it Is not 
responsible for call processing functions. Executive call 
processor 38 handles overall system maintenance. TTY 
interfaces, collects traffic and billing data, and contains 
the resident master copies of the system data bases and 
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software generics. In an alternate embodiment, the 
processing functions described above as the responsi- 
bility of the CDNs, are not distributed to the CDNs 36. 
instead executive call processor '35 's responsible for ail 
cellular call processing functici . S 

A data link node 40 on the comnnon network inter- 
face ring 34 is connected to a data link node 42 of switch- 
ing system 2 by a data link 43 of the common channeling 
signaling network. Oata link node 42 is connected to the 
communications module 4 of switching system 1. Call w 
control signaling is transmitted over this path to control 
the processing and routing of the voice signals over 
trunks 26. Specifically, data link nodes 40 and 42 include 
processors and interfaces for converting operating sys- 
tem messages to X.25 or SS7 signaling such that the is 
switching system 2 and common network interface ring 
34 can communic ate. . 

Switch modules 6 can also be connected via cus- 
tomer service lines 45 to customer premise equipment 
(CPE) 44 such as telephone station sets, terminals, mul- 20 
timedia equipment or the like. Lines 45 are connected 
to the line units 10 of switch modules 6 as is well known 
such that calls terminating or originating at CPEs 44 are 
routed through switching system 2. Further, switching 
system 2 is connected to a telecommunications network 2S 
such as the public switched telephone network 46 over 
trunk 47 such that calls can be routed between switching 
system 2 and the network 46. 

It will be appreciated that the physical location (port) 
where a voice trunk 26 connects to switching system 2 
is often changed to load balance the switching system 
and maintain its performance. Thus, the physical loca- 
tion of a voice trunk 26 in switching system 2 Is defined 
by the trunk group, trunk member number and the switch 
module number of the switch module hosting the trunk 3S 
group. If the switching system 2 has this information, it 
can locate the physical location (port) on switch module 
6 to which any trunk member Is connected. In this re- 
gard, the administration module 8 includes a data base 
50 in memory 1 8 that includes a master list mapping the ^0 
trunk group and trunk member number to the switch 
module number for all trunk groups hosted by the 
switching system. In this manner, the administration 
module 8. if provided with the trunk group and trunk 
member number, can identify the switch module 6 host- ^5 
ing that trunk group and member. Likewise, each switch 
module 6 Includes a data base 52 that includes a map- 
ping of trunk group and trunk member number to a port 
for the trunk groups and trunk members hosted by that 
switch module. Thus, once the administration module 8 so 
identifies the proper switch module 6, the switch module 
can identify the physical port to which any trunk member 
is connected, in this manner, the physical location of the 
trunk members transmitting voice signals to and from 
switching system 2 can be identified, allowing switching ss 
system 2 to route the signals as is known. 

In operation, when a request for a call set up is re- 
ceived from one of mobile stations 30. the cell site 24 



serving the call, requests a voice channel {radio fre- 
quency) for that call from cellular communications sys- 
tem 31. Note that either executive call processor 38 or 
CDNs 36 assign the voice channel depending on wheth- 
er call processing functions are distributed to the CDNs 
or centralized in the executive call processor The voice 
channels are arranged in a one-to-one relationship with 
the trunk groups and trunk members connecting the cell 
sites 24 to the switching system 2 such that when a voice 
channel ts selected by the cellular communications sys- 
tem, one. and only one. trunk group and trunk member 
is also selected. Executive call processor 38 of cellular 
communications system 31 Includes a data base 53 in- 
cluding a look up table in which the voice channels are 
mapped to the trunk groups and members. When a 
voice channel is selected, cellular communication sys- 
.tem_3-V-transmitS-the-corresponding-trunk-group-and- 
trunk member number to the communication module 4 
of switching system 2 over data link 43 such that switch- 
ing system 2 can locate the physical connection (port) 
for the trunk member sen/ing the call. 

Existing systems allow the switching system to 
Identify the location of the physical connection in one of 
two ways. First, the data base 53 of cellular communi- 
cations system 31 could be provided only with the trunk 
group and trunk member number information (not the 
switch module number). In this case, the communica- 
tions module 4, upon receipt of the call message signal 
over data link 43 from the cellular communications sys- 
tem 31 : would forward the trunk group and trunk mem- 
ber number data to the administration module 8. The 
administration module 8, armed with the trunk group and 
trunk member number, searches data base 50 to identify 
the switch module hosting that trunk group and fon^^ards 
that switch module number to the communications mod- 
ule 4. The communications module 4 then notifies the 
identified switch module of the trunk group and trunk 
member number serving that call. The switch module 
locates the physical port of the call by searching its local 
data base 52. The call could then be routed through the 
switching system 2 in the known manner. 

It Is apparent from the foregoing description that 
such a procedure requires repeated communication be- 
tween the communications module 4 and the adminis- 
tration module 8 for every incoming call. This adminis- 
trative traffic slows connection times and uses system 
resources that could be otherwise allocated. The advan- 
tage of such a system, however, is that executive call 
processor 38 does not have to be updated with new 
switch module information every time a trunk-to-port 
connection is changed on switching system 2. 

An alternative to this system, is to store the switch 
module number of the switch module hosting the trunk 
member, as well as the trunk group and trunk member 
number, in data base 53 of executive call processor 38. 
Thus, the cellular communications system 31 . when no- 
tifying the communications module 4 of the request for 
call set up. identifies the switch module, as well as trunk 
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group and trunk member number thereby eliminating 
the need for communication between the communica- 
tion module 4 and administration module 5 As will be 
appreciated, in such a scenario the executive call proc- 
essor data base 53 must have accurate information re- s 
garding the switch module number as well as for the 
trunk group and trunk member number The accuracy 
of this information must be maintained by constantly up- 
dating executive call processor data base 53 from the 
master list in the administration module 3 over data link /o 
43 and auditing the executive call processor to ensure 
that the information in data base 53 is accurate. The up- 
dating and auditing routines must be constantly run be- 
cause if the information in data base 53 is incorrect, the 
switching system will not be able to determine the phys- '5 
ical location of the trunk member and the call will not be 
able to be completed. 

The above-described system, while minimizing traf- 
fic within switching system 2. creates a large volume of 
traffic between the switching system 2 and cellular com- 
munications network 31 over data link 43 from the au- 
diting and updating routines that can lead to link satura- 
tion and slower connection times. Moreover, the risk of 
incomplete calls due to inaccurate information Is in- 
. creased. 

The present invention provides a system for com- 
pleting such connections that minimizes the disadvan- 
tages discussed above. Specifically in the system of the 
invention, the executive call processor data base 53 is 
provided with a look up table mapping the trunk group, 30 
trunk number and switch module number to the voice 
channel. As a result, when a CDN selects a voice chan- 
nel for a call originated at one of its cell sites, executive 
call processor 38 simultaneously transmits this informa- 
tion regarding the physical location of the trunk member 35 
to the communications module 4 of switching system 2. 
Unlike the existing methods, however, the information 
in data base 53 is not updated when there is a change 
in a connection between a switch module port and a 
trunk. Only the master list contained in data base 50 of 40 
the administration module 9 is updated, the information 
in the data base 53 Is left incorrect. As a result, the up- 
dating and auditing traffic common to most WANs is 
eliminated. If desired, infrequent audits (i.e.. hourly or 
daily) of the information in data base 53 could be con- 4S 
ducted; however, such audits are not required. 

The information in data base 53 is assumed to be 
correct and is provided to the communications module 
4 upon a request for call set up. The communication 
module 4, in turn, identifies the switch module hosting so 
the trunk member based upon this information and the 
switch module determines the physical location of the 
trunk member and is able to route the call as directed. 
Because the information in data base 53 is more likely 
correct than not. this is the normal process of operation ss 
for a network that is up and running and communication 
with administration module 8 is not needed. 

If for some reason, the switch module information 



provided by data base 53 is incorrect, the vdeniified 
switch module will not find a match for the trunk group 
and trunk member number and a failure message wi» 
be sent from the switch module 6 lo the communication 
module 4. upon receipt of this message, communica- 
tions module 4 will fon^/ard the trunk group and trunk 
member number to the administration module 8 and the 
administration module 3 will determine the correct 
switch module from the master list and inform the com- 
munication module of the correct switch module such 
that the call can be completed The process of returning 
to the administration module will occur only if the data 
from data base 53 is incorrect. Thus, for most calls the 
intraswitch traffic between the communication module 4 
and the administration module 3 is not required. 

After the administration mjodule 8 identifies the cor- 
_ rect.switch_module_number-and notifies-the-eommuni — 
cations module 4, the communications module notifies 
the correct switch module and the call is completed in 
the known manner Significantly, the administration 
module 3 through communications module 4 also sends 
a correction message back to the cellular communica- 
tions system 31 updating data base 53 to include the 
correct switch module number for the selected voice 
channel. In this manner the information in data base 53 
is updated such that the error will not be repeated. The 
updated information is sent only when an error occurs 
such that regular updating and auditing of the LANs is 
eliminated, fvloreover. the correction message is trans- 
mitted over the same data link connection between the 
cellular communications system 31 and communica- 
tions module 4 as the original call set up request such 
that virtually no additional network resources are used 
in updating data base 53. 

Another advantage of the system of the invention is 
that when a network such as shown in FIG. 1 is first in- 
stalled, the switch module number information does not 
have to be input to the data base of every cellular com- 
munications system 31 . Rather the cellular communica- 
tions' system 31 sends an incomplete set up message 
(i.e. without the switch module number) to the data link 
node 42. The data link node 42 recognizes the incom- 
plete message and goes directly to the administration 
module 8 to determine the correct switch module 
number The correct switch module then completes the 
call and data base 53 is updated with the correct switch 
module information as previously described. This proc- 
ess continues until all relevant switch module number 
information is in data base 53; however, the updating of 
data base 53 is on a need to know basis only after a call 
set up request is received such that there is no super- 
fluous administrative traffic between the cellular com- 
munications system 31 and switching system 2. The da- 
ta link node 42 also goes directly to the administration 
module 3 if unrecognizable infonnation (rather than 
missing information) is transmitted from cellular commu- 
nications system 31 . If the data link node 42 is incorrect, 
and the cellular communications system Information is 
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accurate, the administration module S recognizes this 
fact and corrects information 'p - node 42 in 

the same manner thac inform. .eilular communi- 

cations system 31 is correctec 

The operation of the system of the invention wiil now s 
be described with specific reference to the flow diagram 
of FIG. 2. The operation of the system begins when a 
mobile station originates a call set up request to the ap- 
propriate cell site (block 201). The cell site sends an 
origination order to one of the cell site node to which it io 
is connected (block 202). The origination order goes to 
any available CDN. and the CON requests a voice chan- 
nel from the executive call processor (block 203). The 
executive call processor assigns a voice channel for the 
call and at the same time identifies the trunk group, trunk is 
member number and the switch module number from 

— data base-53 (block-204)-The GDN-validates-the mobife 

station and determines a route for the call (block 205). 
The CDN then sends a call set up message to the com- 
munications module 4 of switching system 2 via data 20 
link 43 and data link nodes 40 and 42 identifying the 
trunk group, trunk member number and switch module 
number (likely parameter) corresponding to the as- 
signed voice channel (block 206). 

The communications module sends a call set up 2S 
message directly to the switch module identified by the 
CDN (block 207). The switch module receiving the call 
set up message determines, from a look up in its own 
data base 52, if it hosts the trunk group and trunk mem- 
ber identified in the message (block 208). II the switch 30 
module is the host to the identified trunk group and trunk 
member, the call is routed to its ultimate destination in 
the known manner (block 209). 

If the switch module does not host the identified 
trunk group and trunk member, an error condition exists. 3S 
The switch module relays an error message to the com- 
munications module (block 210) and the communica- 
tions module 4 sends the trunk group and trunk member 
number to the administration module 8 with a request 
that the administration module identify the correct switch ^0 
module from the master list in data base 50 (block 211 ). 
The administration module determines the correct 
switch module (actual parameter) (block 21 2) and sends 
a correction message to the cellular communications 
system 31 to correct the switch module number (from 
the likely parameter to the actual parameter) for the as- 
signed voice channel stored in data base 53 (block 2 1 3). 
The administration module also sends the correct switch 
module number to the communications module (block 

214) . The communications module then transmits the so 
call set up message to the correct switch module (block 

215) . The correct switch module routes the call in the' 
known manner (block 21 6). As a result of the system of 
the invention, calls are completed with a minimum of ad- 
ministrative traffic between the cellular communications 55 
system 3i and switching system 2 and between the 
communications module 4 and administration module 8. 

While the operation of the system has been de- 



scribed with particular reference for the origination ol a 
call, it has been discovered that the system of the inven- 
tion is also advantageously employed for the termina- 
tion end of a call as will be described with reference to 
FiGs. 1 -4. For every call arriving at switching system 2 
cn trunk 47 from PSTN 46. the call includes administra- 
tive data including a call identification number that iden- 
tifies the physical location on switching system 2 of the 
trunk member of trunk 47 handling the call (block 401 ). 
The communications module 4 communicates this infor- 
mation to executive call processor 38 with a request to 
set up a call to the identified calling station (block 402). 
One of CONs 36 sets up the call, including selection of 
a voice channel (block 403). and the identified mobile 
station 30 rings (block 404). When mobile station 30 an- 
swers the call (block 405). a message is sent from ex- 
-ecutive-call-processor38to"the-swltch-modure~6hostin'g 
the trunk member of trunk 47 sending the call including 
the trunk group, trunk member number and switch mod- 
ule number for the trunk member of trunk 26 corre- 
sponding to the selected voice channel (block 406). If 
this information is correct, the switch module connected 
to trunk 47 is able to route the call directly to the switch 
module hosting the identified trunk member of trunk 26 
v/ith no need to return .to the administration module 3 to 
determine the switch module (block 408). As with calls 
originating from cell sites 24. if the switch module 
number transmitted by cellular communications system 
31 is incorrect, the network-side switch module trans- 
mits an error message to the administration module 
such that the correct switch module is Identified and the 
switch module information is corrected in the cellular 
communications system 31 as previously described 
with respect to FIG. 3. 

The use of the system of the invention is critical for 
termination calls because the switching system 2 does 
not receive the cell site trunk information until after the 
call is answered at mobile station 30. Thus, the custom- 
er is expecting immediate service and is aware of any 
delays in establishing a connection. Without the system 
of the invention, the switch module hosting trunk 47 
must return to the administration module 8 to identify the 
switch module hosting the trunk corresponding to the 
selected voice channel for every call. This delay is no- 
ticeable to the customer answering the call at mobile 
station 30. As a result of the invention, the termination 
of calls is handled with minimal delay, customer incon- 
venience and administrative traffic. 

It is to be understood that the above description is 
only of one preferred embodiment of the invention. Nu- 
merous other arrangements may be devised by one 
skilled in the art without departing from the scope of the 
invention. The invention is thus limited only as defined 
in the accompanying claims. 
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Claims 

1. In a teleccmmunicaiions network including a 
switching system having a plurality of switch mod- 
ules, at least one of the switch modules hosiing a 5 
trunk group consisting of a plurality of trunk mem- 
bers, said trunk members being connected to the 
switch modules at predetermined physical locations 
and a cellular communications system including a 
plurality of cell sites connected to said switching io 
system by selected ones of the trunk members, said 
cell site including voice channels for communicating 
with customer stations, a' method for routing calls 
comprising the steps of: 

IS 

storing data in said switching system including 

master info rm ation identif ying the physical l o- 

cation of all of said trunk members hosted by 
said switching system: 

storing data in said cellular communications 20 
system including a mapping of the voice chan- 
nels to the physical location of the selected 
ones of the trunk members: 
assigning a particular voice channel to serve a 
call: 25 
providing routing information to said switching 
system from said mapping identifying a likely 
location of the selected ones of the trunk mem- 
ber mapped to said particular voice channel: 
determining if the routing information is usable 30 
by the switching system to route the call; 
if the routing information is usable, routing the 
call using said information; 
if the routing information is not usable, deter- 
mining the actual physical location of the se- 3S 
lected ones of the trunk member using the mas- 
ter information; 

routing the call using the correct routing infor- 
mation; and 

correcting the routing information in said cellu- -to 
lar communications system by updating said 
mapping. 

2. The method of claim 1. wherein the step of assign- 
ing a particular voice channel includes the step of 
identifying one and only one of the selected trunk 
members from said mapping. 

3. The method of claim 1 , wherein the step of providing 
routing information includes the step of transmitting so 
the routing information directly to a switch module. 



call originating at said one of said plurality of cell 
sites. 

6. The method of claim 1. wherein the step of assign- 
ing a voice channel is performed in response to a 
request from the switching system for a call termi- 
nating at one of said plurality of cell sites. 

7. The method of claim 1 . further including the step of 
identifying the trunk members by a trunk member 
identifier and identifying the switch modules by 
switch module identifier. 

8. The method of claim 7. wherein the trunk member 
identifier includes a trunk group and a trunk member 
number and the switch module identifier includes a 

switch_module number^ 

9. The method of claim 7. wherein said mapping of 
voice channels to the physical location includes the 
step of mapping the voice channels to at least said 
trunk member identifiers. 

10. The method of claim 7. wherein the mapping of 
voice channels to the physical location includes the 
step of mapping each voice channel to one of the 
trunk member identifiers and one of the switch mod- 
ule identifiers. 

11. The method of claim 7, further including the step of 
mapping each voice channel to one and only one 
of the trunk number identifiers. 

12. The method of claim 7, wherein the master informa- 
tion includes a first mapping of trunk member Iden- 
tifiers to switch module identifiers and a second 
mapping of trunk member identifiers to physical lo- 
cations. 

13. The method of claim 12. further including the step 
of storing the first mapping in an administration 
module in said switching system. 

14. The method of claim 12, further including the step 
of storing the second mapping in the switch mod- 
ules. 

15. The method of claim 14, wherein the step of deter- 
mining the actual physical location includes the 
steps of identifying the switch module identifier from 
said first mapping and identifying the physical loca- 
tion from the second mapping. 

16. The method of claim 10, wherein the step of provid- 
ing routing information includes the step of trans- 
mitting the routing information directly to the switch 
module identified by said one of the switch module 
identifiers. 



4. The method of claim 1 . wherein the step of deter- 
mining is conducted in one of the switch modules. 

5. The method of claim 1 . wherein the step of assign- 
ing a voice channel is performed in response to a 
request from one of said plurality of cell sites for a 
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17. The methcxi of clam 16. wherein the step of deler- 
mlnlng is conducted in the switch module identified 
by said one of the switch module rdentifiers. 

18. The method of claim 16, wherein the step cf deter- s 
mining includes the step of searching for said one 

of the trunk member identifiers in a mapping of trunk 
member identifiers to physical locations located in 
the switch module. 

10 

19. In a telecommunications network including a first 
LAN including a first processor communicating with 
a second processor in a second LAN. a method for 
handling the communication of administrative data 
between the LANs comprising the steps of: is 

storing primary-data in a -first data-base ac^ ■ - - 

cessed by said first processor said primary da- 
ta including information identifying a parameter 
in said first LAN: so 
storing secondary data in a second data base 
accessed by said second processor, said sec- 
ondary data including information identifying a 
likely parameter. 

providing the information from said second data 2S 
base to said first processor: 
identifying the likely parameter from said Infor- 
mation; 

determining if the likely parameter is correct: 

if said information is correct, using said likely oo 

parameter as said parameter; 

if said information is incorrect, determining said 

parameter, using said pararneter, and updating 

the secondary data in said second data base to 

identify said parameter in place of said likely 35 

parameter. 



40 



4S 



so 



ss 



8 



EP 0 737 019 A2 



FIG. 1 



JUL 

SWITCHING 
SYSTEM 



ADMINISTRATION 
MODULE 



8 



18 



MEMORY, 



MASTER 



50 



22 



SWITCH 
MODULE 




3NS0OCI0: <EP 07370 19Aaj_> 



EP 0 737 019 A2 



FIG. 2 

fZOI 



CALL SET UP REQUEST 



SEND ORIGINATION ORDER 





CDN REQUESTS 






VOICE CHANNEL 





ECP ASSIGNS VOICE 
CHANNEL AND IDENTinES 
TRUNK GROUP, NUMBER 

AND SWITCH MODULE 



CDN VAUDATES MOBILE 
STATION AND DETERMINES 
ROUTE FOR CALL 



CDN SENDS CALL SET UP 
MESSAGE IDENTIFYING 

TRUNK GROUP. NUMBER 
AND SWITCH MODULE 



CM SENDS CALL SET UP 
MESSAGE TO IDENTIRED 
SWITCH MODULE 



NO 



-<3) 

(FIO. 3) 



[YES 
ROUTE CALL 



209 



10 



EP0 737 019 A2 



FIG, 3 

® 

, i fZIO 

ERROR MESSAGE SENT TO 
COMMUNICATION MODULE 

^ ZrZII 

COMMUNICATION MODULE 
SENDS TRUNK GROUP 
AND NUMBER TO 
ADMINISTRATION MODULE 

^ _r212 
ADMINISTRATION MODULE 
DETERMINES CORRECT 
SWITCH MODULE 

ADMINISTRATION MODULE 
SENDS CORRECTION TO 

CELLUUR 
COMMUNICATIONS SYSTEM 

\ f2U 

ADMINISTRATION MODULE 
SENDS CORRECTION TO 
COMMUNICATIONS MODULE 

* rZIS 
COMMUNICATIONS MODULE 
SENDS CALL SET UP 
MESSAGE TO CORRECT 
SWITCH MODULE 

ROUTE CAa 



9NS0OC1D: <EP__073701 9A2 J_> 



11 



EP 0 737 019 A2 



FIQ. 4 

^401 

CAa ARRIVES AT 
SWITCHING SYSTEM WITH 
CALL IDENTIFICATION 
NUMBER 



I _r40Z 





COMMUNICATIONS MODULE 

FORWARDS CALL I.D. 
NUMBER AND CALL SET 
UP REQUEST TO THE 
EXECUTIVE CALL 






PROCESSOR 





1 r403 



A CDN SETS UP CALL TO 
MOBILE STATION AND A 
VOICE CHANNEL 
IS SELECTED 

\ ^404 
MOBILE STATION RINGS 

i J- 405 
MOBILE STATION 
ANSWERS CAa 

i r406 

CELLULAR 
COMMUNICATIONS SYSTEM 
FORWARDS CALL I.D. 
NUMBER AND TRUNK 
GROUP. MEMBER AND 
SWITCH MODULE NUMBER 
FOR SELECTED VOICE 
CHANNEL TO SWITCH 
MODULE HOSTING 



TRUNK 47 




ROUTE CALL 



12 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 737 01 9 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

25.08,1999 Bulletin 1999/34 

(43) Date of publication A2: 

09.10,1996 Builetin 1996/41 

(21) Application number: 96302077.1 

(22) Date of filing: 26.03.1996 



(51) intci.6: H04Q 7/22, H04Q 7/38. 
H04L 12/28 



(84) Designated Contracting States: 

AT BE"CH DE ES FR'GB iTG'NiTSE" 

(30) Priority: 07.04.1995 US 418728 

(71) Applicant: AT&T Corp. 

New York, NY 10013-2412 (US) 

(72) Inventors: 

• Oesai, Btiupesii Jayant 
Aurora, Illinois 60504 (US) 



Sawyer, Albert Joseph 



Wheaton, Illinois 60187 (US) 

• Lou, E-Ling 

Napervilie, Illinois 60540 (US) 

• Sowa, James Joseph 
Napervilie, Illinois 60563 (US) 

(74) Representative: 

Watts, Christopher Malcolm Kelway, Dr. 

Lucent Technologies (UK) Ltd, 

5 Mornlngton Road - 

Woodford Green Essex, IG8 OTU (GB) 



(54) Method and apparatus for exchanging administrative information between local area 
networks 



CO 
< 

o 

CO 

o 
a. 

UJ 



(57) The system of the invention has particular ap- 
plication to a wide area network (WAN) where call rout- 
ing information often changes in one local area network 
(LAN) (e.g. a switching system) while other LANs (e.g. 
cellular communication systems) are unaware of the 
changes. Because of the heavy flow of traffic in such 
networks, the minimization of administrative traffic data 
Is desirable. The invention solves the need for constant 
updating and auditing of the LANs in the WAN. One LAN 
is considered the master LAN for a given parameter and 
contains an accurate directory of administrative data for 
that parameter. Each of the other LANs operate on the 
assumption that the administrative or directory informa- 
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relating to the parameter is incorrect; 2) determines the 
correct information and completes the communication 
based upon the correct information; and 3) updates the 
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